In three recent cases of acute complete internal artery occlusions, we used stent retriever deployed through the mechanical aspiration/distal access catheters to achieve recanalization. In all cases the stent retriever was used as an anchor and supplemented mechanical thrombectomy. This report describes the technical details of the procedure and presents an alternative plan of action in difficult cases when standard thrombectomy techniques do not work.
Introduction
Early recanalization of occluded vessels in acute ischemic stroke (AIS) either by intravenous thrombolysis or endovascular revascularization has been shown to be associated with improved clinical outcome and reduced mortality. 1 The positive results of the Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in the Netherlands (MR CLEAN) trial and results of other trials, including Endovascular Treatment for Small Core and Proximal Occlusion Ischemic Stroke (ESCAPE) and Extending the Time for Thrombolysis in Emergency Neurological Deficits -Intra-Arterial (EXTEND-IA), will quite likely drive continued innovations and modifications in the management of AIS. 2 
Case report
In three different cases of internal carotid artery (ICA) occlusions with clot extending into the M1 segments, we were able to achieve ICA and M1 recanalization using a combination of TREVO stent retriever with either 5MAX ACE reperfusion catheter (Penumbra, Inc., Alameda, CA, USA) or Navien distal access catheter (DAC) (Covidien Vascular Therapies, Mansfield, MA, USA). In all three cases we used a standard 8F long vascular sheath, which was parked in either the common carotid artery or the proximal cervical ICA. In all cases the initial attempt was made to employ just aspiration thrombectomy using 5MAX ACE catheters.
These attempts resulted in either minimal or no recanalization, mainly limited by inability of the catheter to track adequately into the supra ophthalmic ICA.
A Marksman microcatheter was then passed into the M2 segment over a Synchro 14 microwire (Stryker, Kalamazoo, MI). A TREVO stent retriever (Stryker, Kalamazoo, MI) (4 Â 20 mm in 2 cases and 3 Â 18 mm in 1 case) was then uneventfully deployed in the middle cerebral artery (MCA) in all cases. We were able to use this as an anchor to advance the 5MAX ACE or Navien catheters more distally. The Marksman catheter was then removed (This can be tricky as the issue is running out of length on the stent retriever). Due to the fact that the stent is fully expanded, it holds its position in the vessel and does not migrate downstream or upstream. Also the vessel tortuosity and ICA loops help in keeping the stent position. Suction thrombectomy was then performed using manual aspiration through a 60 cc syringe attached to the 8Fr guiding catheter and Penumbra aspiration tubing through the DAC. In all cases the distal access catheters by themselves could not be negotiated through the tortuosity and clot; even with the use of a Marksman catheter and 0.014 inch microwire. The stent retriever helped us to achieve a more distal position of the catheter in the internal carotid. In none of the cases were we able to advance the catheters into MCA. These cases represent the more difficult thrombotic occlusions, we encountered compounded with significant tortuosity. We believe a combination of the stent retriever in the MCA; presence of a large bore suction catheter at the distal aspect of the clot acted synergistically to achieve recanalization.
In two cases this resulted in thrombolysis in cerebral infarction (TICI) 3 score recanalization of ICA and MCA. In one case this resulted in complete recanalization of ICA with some residual clot in the inferior division of MCA. This was not pursued due to reduced cerebral blood volume in this distribution on computed tomography perfusion obtained before the start of the procedure.
All patients did well post op and were followed on magnetic resonance imaging on days 1-3. One patient had a small hemorrhagic conversion of infarct in the temporal lobe.
Discussion
In vitro and in vivo studies have shown that non detachable neurovascular stents could be used for clot removal. Stent retrievers for AIS combine two mechanisms of action as follows: (1) the deployment of the stent retriever within the clot immediately restores blood flow and (2) the mesh of stent retriever embedded within the clot serves to catch and retrieve the clot. 3 The introduction of large bore and flexible aspiration catheters prompted the development of a new technique called a direct aspiration first pass technique (ADAPT). The catheter (5MAX or 5MAX ACE; Penumbra, Oakland, CA) is engaged into the clot, a vacuum is applied with syringe or an aspiration pump, and the clot is pulled out. In a recent case series, self-reported TICI 2b/3 flow was observed in three fourths of the treated patients. 4 A recent singlecenter series showed that recanalization with TICI 2b/3 was obtained in only 43% of cases with ADAPT only and in 87.5% with a combination of ADAPT and stent retriever. 5 Kang et al. achieved significantly higher rate of recanalization rates in anterior circulation strokes when they switched from using aspiration catheters to stent retrievers in difficult cases. 6 Pierot et al. in their review article talk about the possibility of using both these methods in conjunction rather than as competitive tools. 7 We feel that while the technique has been discussed in the literature, it has not been described in detail. Specifically, the length issue of the stent retrievers has not been addressed. The TREVO XP Provue (4 Â 20 mm) is 180 cm in length. Although, this length seems adequate; in tortuous anatomy with triaxial systems; portion of the microcatheter is removed before suction without any proximal wire control.
The extraction was easier with the 3 Â 20 mm TREVO Provue which is 190 cm long, due to the extra 10 cm of length.
Conclusions
The stent retriever ''anchor'' technique can prove useful in large anterior circulation occlusions. Using stent retrievers in isolation may not help removing the large clot burden in ICA-MCA occlusions. Due to the very pliable design of the distal access catheters they may not track very well in occluded and tortuous arteries. Using stent retrievers as anchors improves thrombectomy catheter trackability and proved to be very useful in restoring flow.
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